2 O, comprises one-half of a piperazine-1,4-diium cation, which lies on an inversion centre, a 2-carboxy-1H-pyrazole-4-carboxylate anion and two water molecules. An extensive network of intermolecular O-HÁ Á ÁO, N-HÁ Á ÁO, N-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds between the cations, anions and water molecules leads to a threedimensional supramolecular framework. 
Related literature
For 3,5-pyrazoledicarboxylic acid, see: King et al. (2003) ; Pan et al. (2001) . For reference structural data, see: Li & Su (2007) ; Reviriego et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Piperazine-1,4-diium bis(2-carboxy-1H-pyrazole-4-carboxylate) tetrahydrate X.-H. Zhou
Comment
Hydrogen bonding, as the strongest and most directional intermolecular force, has been intensively investigated in organic crystalline solids. The ligand, 3,5-pyrazoledicarboxylic acid, known both as a multiple proton donor and acceptor, has six potential hydrogen-bond sites involving both the nitrogen atoms of the pyrazole ring and all of the carboxylate O atoms.
and it can form mono-, di-and trianionic ligand species through deprotonation (King et al. 2003; Pan et al. 2001) .
We report here the synthesis and structure of piperazine-1,4-diium bis(2-carboxy-1H-pyrazole-4-carboxylate) tetrahydrate, as shown in Fig.1 , which was obtained from a solution of 3,5-pyrazoledicarboxylic acid, Cd(NO 3 ) 2 .4H 2 O and piperazine. Bond distances and angles are normal (Li & Su, 2007; Reviriego et al. 2006) . The asymmetric unit of the title compound comprises one half of the piperazine-1,4-diium cation, which lies about an inversion centre, a 2-carboxy-1H-pyrazole-4-carboxylate anion and two water molecules. In the crystal structure molecules are interlinked by hydrogen bonds (Table 1 and mmol, 17.2 mg) and H 2 O (8 ml) was sealed in a 15 ml Teflon-lined bomb and heated at 150°C for 5 days. The reaction mixture was slowly cooled to room temperature to obtain the colorless block crystals of (I) suitable for X-ray diffraction analysis.
Refinement
Hydrogen atoms bonded to the carbon atoms were placed in calculated positions and refined as riding mode, with C-H = 0.93 Å for aromatic H atom, 0.97 Å for methylene H atoms, respectively, and U iso (H) = 1.2U eq (C). The H atoms on the O and N atoms were located in difference Fourier map with their bond lengths freely refined and U iso (H) = 1.2U eq (O or N). 
